Introduction
Conflicts among wildlife and humans are rapidly increasing worldwide, becoming a threat to the survival of several species, especially in areas where wildlife and human populations are living together and share resources (Dickman 2010; Kaczensky et al. 2004) . Conflicts occur when wildlife requirements and needs of human populations overlap, causing economic loss and retaliations against wildlife (Goldstein et al. 2006; IUCN 2005; Romero et al. 2006) .
Habitat loss, population growth, and agricultural expansion in rural areas increase the frequency of conflict between humans and wildlife (Dickman 2010) . Landscape changes and the transformation of natural areas into agricultural land can exacerbate conflicts between humans and wildlife (Kattan et al. 2004 ). This new resource opportunity attracts the presence of wildlife looking for food near human locations (Dickman 2010; Hawthorne 1987) , causing a negative perception. Negative perceptions towards wildlife often are exaggerated and are related to loss of traditional ecological knowledge. For example,
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Research Communications damage to several crops such as corn and cane (Goldstein et al. 2006; Morales 2003) . This conflict for resources increases the negative perceptions of and prejudices against bears, which may lead to hunting intended as retaliation for crop damage and to reduce future damage. This deliberate killing of bears increases the risk of extirpation of that species (Albarracín 2010; Figueroa 2015; Goldstein et al. 2006; Torres 2008) .
In an analysis of the human-bear conflict related to cattle attacks, Goldstein et al. (2006) indicated that the Andean bear is generally identified as responsible for the majority of cattle deaths. However, they found that locals often overestimate the real number of cattle losses caused by the bear. Albarracín (2010) also studied local indigenous perception, which indicated that Andean bears are believed to be the main causes of cattle losses and crop destruction.
In Bolivia few studies have addressed the conflict from the locals' point of view, although these studies have identified wildlife species as responsible for damage to crops or impacts on the local economy (Morales 2003; Perez and Pacheco 2006) . The objectives of our study were to examine the perceptions of locals about the Andean bears, identify the real cause of damage to corn crops, and estimate agricultural losses caused directly by the Andean bear. We also attempted to determine if the distance of the crops to wooded areas has a relation to the damage caused by the Andean bear or other wildlife. We Figure 1 Study site: The red outline areas show the Lambate and Chunavi communities, and both cultivated and forest patches within these communities. South Yungas Province, La Paz Department, Bolivia (Google Earth images were used to produce this figure).
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hypothesize that crops at shorter distances from the forest are more vulnerable to damage than crops farther from the forest. This study contributes to Andean bear conservation and crop management strategies by understanding the local perception of nature in order to facilitate human-bear coexistence, hopefully advancing conservation of Andean bear populations in the region.
Methods

Study Location
The study was conducted in two indigenous communities of Bolivia in Lambate canton, South Yungas Province, La Paz Department (16º30' -16º40'S and 67º30' -67º45'W) with an altitude range between 2600 m and 3400 m. Located in the eastern Cordillera of the Andes, Lambate has deep valleys and is transitional between inter-Andean dry forests and Yungas (Ibisch and Merida 2003) . Weather conditions vary according to altitude, but generally are semihumid to humid (Ibisch and Merida 2003) . Within a generally temperate climate (annual average 7 to 20ºC), between June and September sporadic southern cold fronts known as surazos cause temperatures to fall. The altitude-related changes in vegetation include cloud forests ranging from 800 m to 3500 m, as well as high altitude grasslands. Much of the study area features steep hillsides (Figure 1 ). This habitat represents an area of high biodiversity with a number of wildlife species including parrots (Aratinga spp.), several native dove species, Andean bear, skunks (Conepatus chinga rex), and rodents (Albarracín 2010; Yañez et al. 1995) .
Native vegetation in several areas has been replaced by subsistence agriculture of broad beans, potatoes, and corn. Corn is a main staple food and is also used for feeding livestock, as well as for sale. Some local people also have sheep, horses, or cattle; however, it is not an intensive activity (Albarracín 2010; Yañez et al. 1995) . It is estimated that almost three-quarters of rural inhabitants of Bolivia are poor (Oviedo 2014) .
We selected two of the main Aymara indigenous communities in the area, Lambate with 44 families and Chuñavi with 33 families. These were selected because they had previously reported killing Andean bears due to crop losses (Albarracín 2010). Chuñavi is more economically reliant on mining activity, and the forest is disturbed in lower areas of the territory.
Other communities in the area did not report bear presence in their territories.
Data Collection
From February to April 2011, we lived in both communities to conduct the interviews and fieldwork described here. Prior to starting the interviews, we obtained the necessary permits and established informed consent with the communities and informants. Fieldwork began with a workshop with the indigenous people as a general introduction to the project. To be sure we gained the trust of the interviewees, we highlighted that we were not affiliated with any authorities. To increase the reliability of the responses, the interviewers clearly indicated that the respondents' names would be kept confidential.
Attitudes and Opinions about Crop Loss. To investigate attitudes and opinions of the local population regarding conflicts, and to identify possible crop damage and loss caused by wildlife or other factors, especially the Andean bear, two researchers carried out semi-structured interviews. Using the list of all the families in the communities provided by the authorities, the researchers randomly selected families from each community and interviewed one adult member of each family. Refusal rate to participate was 14% (n = 11) of the total families in both towns. The age of respondents was between 30 and 60 years (mean = 45). Younger adults tend to migrate to the nearby city of La Paz. With the exception of mining, all families interviewed had the same economic status.
To avoid interrupting daily activities (and following Albarracín 2010), households were visited between 07:30 and 09:30 or from 18:30 to 21:00. The interview usually lasted between 15 and 20 minutes. Visits and interviews were carried out with a local assistant, who translated Aymara if necessary, although most of the respondents preferred Spanish for communication.
Interview questions included general information such as occupation, type of agricultural production, if production was for commercial or subsistence purposes, as well as questions about crop losses and their perception, and participants were asked what type of measures were taken to mitigate crop loss. Then we asked specific questions about the Andean bear, including whether they chase or kill bears, and their specific perception about the species in terms of their density and the effects on crops. To avoid
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influence and bias, we allowed interviewees to finish their answers and explain any issue they considered important, sometimes allowing the participation of their partners. In some instances women refused to participate and on several occasions the entire family was present during the interviews.
For this study, we focused on corn losses, because while previous studies also mentioned damage to potatoes, they did not report that locals assigned responsibility to Andean bears for potato crop damage (Albarracín 2010).
Crop Damage Assessment. To record evidence of wildlife responsible for damage to corn crops during March to May, we evaluated 70 farm plots within the two study areas (n = 55 in Lambate and n = 15 in Chuñavi). Some owners were reluctant to authorize our entrance to and evaluation of their crops, particularly in Chuñavi. This reluctance was the reason for the difference in the number of crop plots evaluated between the two sites. Average plot sizes were less than 3500 m 2 .
Every day, in each plot, we randomly ran linear transects (between 06:00 to 09:00 h) in search of wildlife signs such as feces, tracks, hair, or direct observations, supported by field guides to identify the possible damage caused by mammals (Tarifa et al. 2001; Torres 2008) . To track the impact of birds on corn crops, we continuously monitored the area to register species present in the field and find clear signs of bird foraging on the cobs.
We examined all plants affected in the plot to determine the characteristics of crop damage. During each survey, plants and cobs damaged by wildlife were counted and subtracted from the total. The damage due to environmental factors such as drought, sun, and frost was also registered.
We tested the hypothesis that crops at shorter distances from the forest are more vulnerable to damage than crops farther from the forest. We determined crop plot location using a GPS. Then, we calculated the distance of each corn field to the village and to the nearest forest with a laser rangefinder. Crop areas within a 4-7 km radius of the community center, which is further from the forest, are where fauna are hunted and crops protected (Aliaga-Rossel 2011). Crops near the forest were recorded as areas adjacent to and up to 4 km from the native forest.
Analyses
For the analysis of the crop assessment, we used Pearson's Chi-squared test with Yates' continuity correction (Yates 1984) .
Results
In total, 55 interviews were performed: 25 families in Chuñavi (76% of the total families of the community) and 30 families in Lambate (68% of the total Lambate community).
Most families are dedicated exclusively to agriculture (46%), while others combine this activity with mining or other business. A few families also have cattle, sheep, or pigs. Approximately 20% of the families rely exclusively on mining for income and do not have crops. The majority of corn production was only for self-consumption (67%), and only 13% of the families might sell the excess production. We found that the most important crops were corn, followed by potatoes and other tubers. Corn was also used to feed livestock.
All respondents in both communities agreed and recognized that there have been environmental changes in the area, including changes in rainfall regimes, increased temperature, and strong solar Research Communications radiation. Also, all elders mentioned the absence or reductions in wildlife sightings. Although the majority of those interviewed ignored the causes of all of these changes, they indicated general concern about a perception of alterations in the climate. The communities had different perceptions of crop damage and the causes of crop losses (Table 1) . Though respondents attributed corn crop losses to the Andean bear (31% of respondents, n = 17), birds, including parrots, were also blamed for crop losses (13%) ( Table 1 ). In total, 20% (n = 11) indicated that the main cause of crop losses is climate related, placing responsibility on weather events such as droughts and cold fronts, while 13% (n = 7) did not identify problems with crop losses. Eleven of those interviewed are miners and do not have crops, and therefore do not have any conflict with bears. Thus, their data without losses were excluded.
When asked about their perceptions of corn crop losses due to Andean bears (Figure 2 ), 48% (n = 21) indicated that they do not take any further action, 16% retaliated by attempting to hunt bears to control or avoid the crop loss, 16% (n = 7) scare bears away using fireworks, although they are not always satisfied with the efficiency of this method, and ten families frequently control and watch their crops. The vast majority of the locals (92%, n = 47) indicate they do not kill bears; however, they are willing to kill them if necessary. Eight percent (n = 5) have already killed an Andean bear. The majority (87%, n = 48) did not perceive birds as a strong cause of crop losses, and few mentioned insects or other wildlife such as skunks (Conepatus chinga).
Andean Bear Conservation. Only 16% (n = 9) of the respondents agreed that the bear should be conserved, Research Communications 45% (n = 25) agreed that there should be bear population control, and 16% (n = 9) emphasized that bears should be exterminated. From the respondents against bear conservation, they highlight that laws are biased towards wildlife and conservation, or that conservation laws were not useful to them, especially in economic terms.
Corn Crop Damage Assessment. In the 70 maize plots we studied, we registered crop plots that had been damaged and what caused the damage. We observed two main causes of crop damage to maize crops. From the 55 registered plots in Lambate, 40% (n = 22) showed crop damage caused by wildlife; 44% (n = 24) of losses were caused by environmental factors such as rain, excessive sun (called as K'asawi in Aymara) and cold fronts; in the plots, climate factors caused 23% of losses in Lambate and 18% for Chuñavi. Sixteen percent of the plots did not present any damage or attacks to the crops. In the 15 surveyed plots in Chuñavi, 27% (n = 4) showed some damage by wildlife, and 40% (n = 6) presented damage caused by environmental conditions. We could not determine the cause of damage to one field. The remaining crops are constantly watched and monitored by their owners and did not have any important damage. We registered higher climaterelated damage compared to damage caused by wildlife. We found plants without fruits, dry or rotten. Some climate-related records of damage are linked to the direct sunlight and not to the slope or soil texture.
Main Causes of Crop Loss Due to Wildlife.
From the 22 plots damaged by wildlife in Lambate, 59% (n = 13) of the damage was caused by birds, primarily parrots (Aratinga sp.) and ch'iguancu (Turdus chiguancu), and 41% (n = 9) was caused by the Andean skunk (Conepatus chinga rex). In Chunhavi, the majority of the damage was caused by birds (i.e., parrots) and skunks.
Parrots/parakeets were the species that caused most damage to crops. Parrots in pairs and/or groups of up to 100 individuals were observed, which fly to different crop areas throughout the day. The parrots cling with their feet to the stem of the plant and open the cobs from the apex. After eating, their feces could be seen on the leaves and the plant. Skunks caused losses of 3% of the total crop in the community in Lambate and 5% in Chuñavi. They dig at the base of corn plants looking for larvae that feed on the roots of plants, consequently killing the plant.
During the survey and study period, we did not observe nor receive reports about maize crop damage caused by Andean bears. As we predicted, plots with the greatest damage were located near the forest (χ square = 6.2, df = 1, p-value = 0.012, p < 0.05). Plots that were closer to the town had minor damage and were characterized by being very close to dirt trails where people often walked and are present.
Discussion
The interviews highlighted a general concern and perception about climate change and decreasing wildlife abundance. Some of the interviewees also perceived a connection between crop losses and climate change; however, the majority still blame wildlife for their crop damage and losses. A variety of wildlife species around the world have been blamed for losses (e.g., Aliaga-Rossel 2011; Hill 2000; Madden 2004; Morales 2003; Pérez-Torres 2001; Waladgi and Tchmba 2003) . This negative perception presents a major challenge for conservation efforts, as local people place the majority of blame for crop losses on wildlife. Wildlife, however, are likely not the primary cause of crop loss, and this misplacing of blame may prevent people from focusing on more significant or genuine threats.
During this study, there was no evidence or confirmed reports of Andean bear in the area, nor any losses caused by the species. Contrary to local perceptions, Andean bears were not the main crop threat and did not represent a major problem for the crops during our study period. Nevertheless, the negative perception remains. Many people support bear conservation (45%), but only if bear populations are managed, so as not to have more damage to their corn crops.
In this study, locals considered Andean bears as agricultural pests and blamed them for crop and livestock losses. Locals may also have exaggerated blame towards the Andean bear for crop damage caused by climate and other wildlife, such as parakeets. Between 1993 and 1994 at least 13% of Lambate and Chuñavi residents claimed to have seen the bear amidst their crops eating corn (Yañez et al. 1995) . In the same area, locals reported several corn losses caused by the bear; however Albarracín (2010) observed an Andean bear only once during the daytime, walking away from the remains of consumed corn cobs. Hairs and traces of this species were found Research Communications in four farm plots. Albarracín (2010) found that locals in the study area paradoxically also considered Andean bears to be a deity and therefore were reluctant to harm them. This highlights the importance to promote traditional ecological knowledge, as these cultural beliefs could be used as a conservation tool.
Only a small percentage of people proposed killing the bear as the best solution. The self-reported Andean bear hunters indicated that they were the reason bears no longer visit maize crops in the higher areas. We could not verify this claim since other people feared retaliation from hunters. Also, hunters were substantially less tolerant than non-hunters (Knopff et al. 2016) , and indicated they will do it again if needed, and if they have problems with bears, they cannot count with any authority to help them, and prefer to "eliminate the problem". This was also discussed by Dickman (2010) , who indicated that the response to conflict often appears disproportionate and even a small level of wildlife damage can still elicit harsh responses.
Despite the use of scarecrows or flagging actions, parakeets were the main cause of crop damage. Perez and Pacheco (2006) found that birds and monkeys alone could destroy up to 77% of a potential corn crop in Cotapata National Park in Bolivia.
Local people did not show such a negative reaction towards other wildlife. They rarely mentioned skunks as a source of crop damage, although we observed them digging up roots in search of larvae and insects, especially the locally called lak'ato (Scarabidae). Skunks also ate maize by pulling the plant top to reach the cob. We also observed sheep feeding on remote corn crops neglected by their owners. Although free-ranging domestic animals contribute to crop losses, they are less likely to be blamed than bears or other carnivores, which may increase negative perceptions of these species, similarly observed for the sun bear (Helarctos malayanus; Guharajan et al. 2017) .
We identified people who are not completely in favor of Andean bear conservation, and as mentioned previously, they perceive that laws are biased towards wildlife and conservation, or that conservation laws were not useful to them. This negative attitude could increase, turning other members against local authorities (Madden 2004) . This low human tolerance for carnivores is mainly caused by fear or a negative prejudice (Albarracín, 2010; Servheenet al. 1999 ).
More than four to five bears were killed in the area during a previous study (Albarracín, 2010) , but not during our study. A possible explanation could be a better and more positive bear perception due to environmental education campaigns performed during 2011. There is also the possibility that because of past killings, there are fewer bears in the area. We observed some signs of bears in the nearby forest, which precludes the possibility that bears were totally absent in the area.
Mining activity has increased during this time and several mining cooperatives are functioning in the area; therefore, the residents of the studied communities prefer to engage in mining rather than agriculture. As the cooperative mining camps increase, dynamite explosions are more frequent. This noise may terrify the Andean bear in the area, perhaps displacing bears and explaining the reduced observations in the last few years. Despite the reduced number of sightings and damage to crops, the perception of the people towards the Andean bear remains negative. The substantial overestimation of risk associated with carnivores, including bears, could be the result of a cognitive illusion, which occurs when rare events are so memorable and easily recalled that individuals overestimate their frequency (Knopff et al. 2016 ).
As we predicted, plots located nearer to the forest were more often visited by wildlife and had higher damage (Figueroa 2015; Kattan et al. 2014) . As the distance from the village center increases, farm plots are not visited as often. Locals admit that they did not usually look after their crops when they are located near the forest. Further, they are not willing to take further actions. Damage varies from crop to crop and locality. Net losses were almost 40% when closest to the forest and gradually reduced over a distance of about 5-6 km, especially when closer to human settlements. Bears naturally avoid humans but can become habituated to areas occupied by humans when they provide an easy source of food (Belant et al. 2011; Conover 2008) , thereby increasing conflicts and negative perceptions of the species. Similar outcomes were registered in communities near the Natural Area of Integrated Management Apolobamba (Morales 2003) , where locals indicated that most of the damage by wildlife is usually in crops near the forest edge. Andean bears were one of the main culprits of wildlife-related crop damage.
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Since the blame for damage is being incorrectly attributed, our work suggests that there is a greater need for environmental education. Education and outreach programs could help teach locals that the Andean bear is not responsible for their crop losses, while also increasing knowledge of the ecological role bears play and the importance of healthy forests. Environmental education programs can be a successful conservation strategy (Smith 2015; Van der Ploeget al. 2011 ). In Europe, Kaczensky et al. (2004) found that positive perceptions of black bears and wolves were related to higher levels of education and more knowledge about those species; therefore, by acquiring accurate information, human-Andean bear conflicts can be reduced (Albarracín et al. 2013; Atwood and Breck 2012; Conover 2008; Dickman 2010; Figueroa 2015) , effectively promoting the coexistence humans and bears. Locals could also be encouraged to become advocates for conservation.
Finally, we conclude that climate was the primary reason for damage to maize and other crops, followed by parakeets and skunks. Although there is some evidence that Andean bears do attack crops (Figueroa 2015; Goldstein et al. 2006; Morales 2003) , they are blamed for substantially more losses than they actually cause. It is much easier to blame bears than to admit that a farmer does not look after their crops. During our study period, we did not find evidence that the Andean bear had caused damage to crops. When we visited the area two years later, locals were still attributing crop losses to bears.
Knowledge of the interactions between wild animals and production systems through studies such as this can contribute to the generation of alternatives for better crop management and wildlife conflicts. Human-carnivore coexistence is possible even with human population presence. This requires long-term education campaigns and proactive prevention of conflict.
